A combination of Chinese herbs, Astragalus membranaceus var. mongholicus and Angelica sinensis, enhanced nitric oxide production in obstructed rat kidney.
The persistent renal hemodynamic maladjustment caused by imbalances between vasoactivators predisposes the kidney to tubulointerstitial injury and ultimate interstitial fibrosis. The decoction (A&A) of a combination of roots of two Chinese herbs, Astragalus membranaceus var. mongholicus and Angelica sinensis, has shown antifibrotic effects in rats with chronic kidney diseases and improvement of renal blood flow in rats with acute ischemic renal injury. In the present study, we investigated the effects and possible mechanisms of A&A on vasoactivators in the process of renal interstitial fibrosis. Male Wistar rats were randomly divided into sham, unilateral ureteral obstruction (UUO) and UAA (UUO plus A&A administration) groups. After oral administration of A&A (14 g/kg/d) for 3, 7 and 10 days, morphological changes were evaluated by HE, Masson and Sirius red staining technique. The levels of Ang-II, ET-1, and the activities of different nitric oxide synthases (NOSs) in renal homogenate were measured by radioimmunoassay. The nitrite concentration as nitric oxide (NO) production was measured using the Griess reagent. Western blot analysis and immunohistochemical staining were performed to determine the expressions of eNOS, nNOS, and iNOS in the kidney. The ability of scavenging reactive oxygen species (ROS) was evaluated by spectrophotometry. Morphological analysis showed severe interstitial mononuclear cells infiltration, tubular atrophy, renal fibrosis and collagen expression in kidneys of UUO group, which reduced by A&A administration (p<0.05, UAA vs. UUO group). The levels of Ang-II and ET-I were increased in obstructed kidneys, but not significantly changed after A&A administration. NO production did not change in obstructed kidney at day 3 but increased in day 7 and day 10. Administering A&A progressively increased NO production by 2.2, 1.2, and 1.2 fold at days 3, 7 and 10, respectively. The activities of constitutive NOS and iNOS were comparable between UUO group and sham group. In contrast, the activity of constitutive NOS was much higher in UAA than that of UUO rats, which increased 78%, 68% and 78% at days 3, 7 and 10 respectively, although the protein expression of eNOS, nNOS and iNOS in renal tissue had no change in UAA rats. The activities of scavenging ROS in UUO group were not significantly different from the sham group at days 3 and 7, but increased at day 10 (24.1+/-15.0 vs. 10.1+/-0.8 U/min/mg protein, p<0.05). After A&A administration, the activities of scavenging ROS were significantly increased at days 3 and 7 (51.5+/-17.9 vs. 11.7+/-7.4 U/min/mg protein, p<0.05; and 16.1+/-5.6 vs. 7.7+/-1.4 U/min/mg protein, p<0.05) respectively, comparing with the UUO group. The anti-fibrosis effects of A&A might be associated with enhancing NO production via eNOS activation and scavenging ROS, and in turn might improve ischemic microvasculature and attenuate interstitial fibrosis.